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(54) DISHWASHER WITH DOOR CONDENSATION AND DOOR OPENING SYSTEM WITH AIR 
BARRIER

(57) A dishwasher system (100) for cleaning dishes
may include a dishwasher tub (104) configured to house
dishes therein and run a dishwasher cycle, a door as-
sembly (110) configured to selectively seal the dishwash-
er tub (104), the door assembly (110) including an inlet
nozzle (142) arranged on the inside of the door assembly
(110), the inlet nozzle (142) extending across the width
of the door assembly (110) at the top of the door assembly
(110) to receive hot and moist air post wash from the
dishwasher tub (104), and a duct (112) fluidly connected
to the inlet nozzle (142) and configured to transfer the air
through the door assembly (110) and out an outlet nozzle
(144) during a drying phase of the dishwasher cycle prior
to the door assembly (110) being opened post-cycle.
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Description

FIELD OF DISCLOSURE

[0001] Disclosed herein are air barriers for a dishwash-
er.

DESCRIPTION OF RELATED ART

[0002] Dishwashers are often arranged under a coun-
tertop and within or adjacent to cabinetry, walls, etc. Upon
opening a dishwasher door after a wash or dry cycle,
warm and/or humid air may escape the dishwasher, ex-
posing the countertop or cabinetry to high temperature
and high humidity air. Such exposure may cause damage
to the countertop or cabinetry, as well as the user inter-
face arranged on the dishwasher door assembly.

SUMMARY

[0003] A dishwasher system for cleaning dishes may
include a dishwasher tub configured to house dishes
therein and run a dishwasher cycle, a door assembly
configured to selectively seal the dishwasher tub, the
door assembly including an inlet nozzle arranged on the
inside of the door assembly, the inlet nozzle extending
across the width of the door at the top of the door assem-
bly to receive hot and moist air post wash from the dish-
washer tub, and a duct fluidly connected to the inlet noz-
zle and configured to transfer the air through the door
assembly and out an outlet nozzle during a drying phase
of the dishwasher cycle prior to the door assembly being
opened post-cycle.
[0004] In another embodiment, the inlet nozzle ex-
tends at least partially over the sides of the door assembly
forming a U-shaped nozzle.
[0005] In another example, the inlet nozzle includes a
plurality of inlet nozzles including a pair of side nozzles
arranged along at least a portion of the sides of the door
assembly to receive moist and hot air.
[0006] In a further embodiment, wherein the duct ex-
tends from the top of the door assembly to the bottom of
the door assembly.
[0007] In another embodiment, the outlet nozzle is ar-
ranged at the bottom of the door assembly and is con-
figured to transfer the air from the duct out to an area
external to the dishwasher system.
[0008] In another example, the outlet nozzle is ar-
ranged at the bottom of the door assembly facing the tub
and is configured to transfer the air from the duct to the
dishwasher tub.
[0009] In a further embodiment, a is fan arranged within
the dishwasher tub and configured to move hot and moist
air towards the bottom of the tub, and to move cooler air
towards the top of the tub.
[0010] In another embodiment, a diffuser is arranged
at the bottom of the tub and configured to mix cool air
from the door assembly with hot air delivered by the fan

from the inside of the tub during door open cooling.
[0011] In another example, the fan is arranged at the
top of the tub.
[0012] In a further embodiment, the outlet nozzle ex-
tends across width of the door assembly.
[0013] In another embodiment, the inlet nozzle is con-
figured to receive the hot and moist air from the tub upon
door opening of the door assembly to prevent the hot and
moist air from coming into contact with surrounding cab-
inetry.
[0014] In another example, the outlet nozzle collects
condensation upon cooling the air and releases the con-
densation upon cycle completion.
[0015] Dishwashers are often arranged under a coun-
tertop and within or adjacent to cabinetry, walls, etc. Upon
opening a dishwasher door after a wash or dry cycle,
warm and/or humid air may escape the dishwasher, ex-
posing the countertop or cabinetry to high temperature
and high humidity air. Such exposure may cause damage
to the countertop or cabinetry. Some users leave the door
open after the dry cycle to further dry the dishes. Over
time, exposure to the high temperature high humidity air
may damage the adjacent cabinetry due to droplets of
condensation that may form. In addition to damage to
the surrounding cabinetry, the user interface on the dish-
washer may also be overly exposed to hot and moist air.
This exposure may cause unwanted steering inputs that
may disturb the cycle of the dishwasher.
[0016] Door opening drying systems may open the
door of the dishwasher after the rinse phase and let the
hot and moist air from the dishwasher vent out of the
dishwasher. This may expedite the drying process, but
can also cause the issues described above. In order to
mitigate moisture build up around the cabinetry, some
dishwasher systems deactivate the ability to open the
dishwasher door during hot dry cycles. Some other so-
lutions include a dedicated barrier, such as a protective
foil, to be installed under the kitchen worktop. However,
once a dishwasher is installed it may be difficult to add
a barrier. Further, user satisfaction may be decreased
with the inability to open the door during hot dry cycles.
[0017] Disclosed herein is an air circulation system
configured to protect the cabinetry around the dishwash-
er as well as the user interface panel form moisture when
a door opening system (DOS) is used. The air circulation
system may also decrease the overall cycle time and
allow for door opening following the dry phase sooner
than other systems that do not include an air circulation
system. The system improves moisture management
both before and after the door is opened by the DOS
system. The system may create an air suction barrier
that protects the cabinetry and user interface from mois-
ture. This allows for DOS activation at a higher temper-
ature than 45 degrees Celsius and thus reduces the
amount of time needed for the machine to cool down prior
to DOS activation. This in turn reduces cycle time and
also improves dry performance by increasing the evap-
oration rate of moisture on the dish load, especially on
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items that are normally hard to dry, such as plastics.
[0018] The system may also be active prior to the door
opening, acting as a closed loop condensing dry system.
The system may start drying dishes and increase total
dry performance of the dishwasher, especially for con-
sumers that open the door immediately after the cycle
ends. When activated before door opening, the system
can effectively dry, but also cool down the interior of the
tub and the desired temperature for DOS activation may
be achieved quicker, reducing cycle time.
[0019] In some examples, the entire circulation system
may be arranged within the dishwasher door. Further, in
some examples, the air temperature of the interior of the
dishwasher may be decreased prior to opening of the
door. Specifically, hot and dry air may be received from
the cabinet opening into the dishwasher’s fan arranged
in the door cavity of the dishwasher. A diffuser arranged
adjacent the fan and the interior tub air may be cooled
down by mixing with the door cavity air in the diffuser.
The mixed air may then be exhausted through the bottom
of the door. When the tub air temperature has been low-
ered to a predefined threshold temperature, the door is
opened. This allows air exiting the dishwasher to be
cooled prior to the door opening, protecting the cabinetry
from being exposed to hot and humid air.
[0020] In another example, the air circulation system
may include an inlet nozzle arranged on the inside of the
dishwasher door and extend the width of the door. The
interior tub air may be received at this inlet nozzle and
routed towards the fan. In some examples, the inlet noz-
zle may extend along a portion of the side panels of the
door as well. Alternatively, a duct may be connected to
the inlet nozzle and configured to transfer the hot hair
through the door and out at an outlet nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The embodiments of the present disclosure are
pointed out with particularity in the appended claims.
However, other features of the various embodiments will
become more apparent and will be best understood by
referring to the following detailed description in conjunc-
tion with the accompanying drawings in which:

FIG. 1 illustrates an example side transparent view
of a dishwasher with the door assembly being par-
tially open in accordance with one example embod-
iment;

FIG. 2 illustrates a side transparent view of another
dishwasher with the door assembly being partially
open;

FIG. 3 illustrates a front transparent view of another
dishwasher 100 with the door assembly partially
open;

FIG. 4A illustrates a front view of the dishwasher of

FIG. 1 having an example inlet nozzle with the door
assembly partially open;

FIG. 4C illustrates a front view of the dishwasher of
FIG. 1 having another example inlet nozzle with the
door assembly partially open;

FIG. 4B illustrates a front view of the dishwasher of
FIG. 1 having another example inlet nozzle with the
door assembly partially open; and

FIG. 5 illustrates an example chart of interior dish-
washer temperature over time of a dishwasher cycle.

DETAILED DESCRIPTION

[0022] As required, detailed embodiments of the
present invention are disclosed herein; however, it is to
be understood that the disclosed embodiments are mere-
ly exemplary of the invention that may be embodied in
various and alternative forms. The figures are not nec-
essarily to scale; some features may be exaggerated or
minimized to show details of particular components.
Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but
merely as a representative basis for teaching one skilled
in the art to variously employ the present invention.
[0023] FIG. 1 illustrates an example transparent side
view of a dishwasher 100 in accordance with one exam-
ple embodiment. The dishwasher 100 may be an auto-
mated appliance configured to clean kitchen equipment
placed within the dishwasher 100. The kitchen equipment
may include tableware such as dishes, glassware, cutlery
and other utensils, and well as food preparation equip-
ment such as pots and pans, slicers, presses, and peel-
ers. To perform the cleaning, the kitchen equipment is
placed on racks (not shown) inside a tub 104 of the dish-
washer 100. A door assembly 110 is closed to form a
watertight seal around the tub 104. Washing liquid and
rinsing liquid is propelled from jets onto the kitchen equip-
ment to clean dirt, grease, and other contaminants off
the kitchen equipment. Though the examples described
herein are generally related to in-home and personal use
dishwashers, the same concepts may be applicable to
commercial dishwashers as well.
[0024] The dishwasher 100 may include a frame 102
defining the exterior of the dishwasher 100. The frame
102 may be configured to interface with components ex-
terior to the dishwasher 100 for installation, such as cab-
inets, countertops, floors, etc. The frame 102 may include
a top, left side, right side, back, and bottom.
[0025] The tub 104 may define a hollow cavity or inte-
rior of the dishwasher for washing dishes. The tub 104
may define an open-face, or access opening with walls
at the top, left side, right side, back and bottom. A chassis
(not individually labeled) may be arranged between the
frame 102 and the tub 104 to maintain the tub 104 within
the frame. The chassis may support the tub 104 and allow

3 4 



EP 4 082 418 A1

4

5

10

15

20

25

30

35

40

45

50

55

for maintaining space between the frame 102 and the
tub 104.
[0026] The door assembly 110 may be arranged at a
front of the dishwasher 100. The door assembly 110 may
be attached to the dishwasher at the bottom front edge
of the frame 102 and may be hinged thereat to move
between open and closed positions. In the closed posi-
tion, the door assembly 110 may seal the tub 104 at the
access opening. In the open position, the cavity may be
accessible via the access opening. In another example,
the door assembly 110 may operate as a drawer that can
be slidably extended outward from the front of the dish-
washer 100 to move into the open position, and slidably
retracted back into the dishwasher 100 to the closed po-
sition to seal the tub 104.
[0027] The dishwasher 100 may be arranged near or
within cabinetry such as kitchen cabinets and surfaces,
including countertops. Certain moisture areas 130 may
be arranged at or near the top of the dishwasher door
assembly 110 and be susceptible of being exposed to
hot and humid air from the dishwasher upon door open-
ing. This may include a first moisture area 130a where a
user interface may be arranged. A second moister area
130b may abut the cabinetry surrounding the dishwasher
100.
[0028] The dishwasher 100 may include a spray sys-
tem for spraying liquid within the tub 104 during a cleaning
cycle. In an example cycle, washing liquid including soap
may first be sprayed onto the kitchen equipment, and
then once washed, rinsing liquid without soap may then
be sprayed onto the kitchen equipment. The spray sys-
tem may include various jets for providing the liquid onto
the surfaces of dishes during the automated washing and
rinsing operations. The dishwasher 100 may also include
a heating system or heating element for heating the tub
104 for drying during a drying phase of the cycle. In com-
bination with the moisture provide by the spray system,
the tub 104 may be configured to house hot and humid
air therein during at least the wash and dry cycles. In
some systems, current door opening temperatures are
set at a predefined threshold, such as 45 degrees Celsi-
us. That is, the interior air of the dishwasher 100 should
first cool to this temperature prior to door opening. Some
machines, such as New Energy Label B-class machines
may achieve high peak temperatures of around 47 de-
grees. Cooling time to reach 45 degrees from this high
peak temperature may take upwards of 20 minutes, thus
adding to the cycle time. Some intensive cycles reach
peak temperatures of 65 degrees, which may take up-
wards of 90 minutes to cool down to 45 degrees.
[0029] In order to obviate this lengthy cool time, the
dishwasher 100 may include an air circulation system
140 configured to dry and cool the air within the tub 104.
The system 140 may include at least one inlet nozzle 142
arranged on the inside of the dishwasher door assembly
110. The inlet nozzle 142 may be configured to receive
hot and moist air from the dishwasher tub 104. In the
example shown in FIG. 1, the inlet nozzle 142 may be

arranged at the top of the door assembly 110. The inlet
nozzle 142 may extend across the entire width of the
door assembly 110. For example, the inlet nozzle 142
may be arranged on the inside of the door assembly 110
such that when the door assembly 110 is in a closed
position, the inlet nozzle 142is facing inwards towards
the tub 104.
[0030] The inlet nozzle 142 may be configured to re-
ceive hot and moist air from within the tub 104 along a
first airflow path A1. The inlet nozzle 142 may be con-
nected to a duct 112 within the door assembly 110. The
duct 112 may be a hollow tube or channel created within
the door assembly 110. An outlet nozzle 144 is arranged
at the end of the duct 112. Air may flow into the inlet
nozzle 142, through the duct 112 along a second airflow
path A2 and out of the outlet nozzle 144 along a third
airflow path A3. As air is transferred through the duct 112
along the second airflow path A2, the air may condense
and cool prior to the air being released back into the tub
104 through the outlet nozzle 144. Condensation may
accumulate as the air cools and moisture is collected.
This condensation may be collected at the outlet nozzle
144. This fluid or water may be released by the outlet
nozzle 144 and drained after completion of the dishwash-
er cycle.
[0031] While the door assembly 110 is shown in a par-
tially open arrangement, the above process may be car-
ried out during the dishwashing cycle, as well or post
cycle. The cycles and phases of the cycle are discussed
in more detail below with respect to FIG. 5. The inlet
nozzle 142 may suck the hot and moist air into the duct
112 and as the air travels down the duct 112, the air may
cool and be re-released into the tub 104 without the ad-
ditional moisture. During a drying phase of the cycle, this
may be of particular advantage.
[0032] In one embodiment, and although not shown in
the figures, the inlet nozzle 142 may include a gate mech-
anism. The gate mechanism may selectively open and
close the inlet nozzle 142. The gate mechanism may be
controlled based on the dishwashing cycle. For example,
the gate mechanism may be closed during the wash por-
tion of the cycle, but opened during the dry to help product
dry and cool air back into the tub 104.
[0033] The inlet nozzle 142 may also receive the hot
and moist air along the first airflow path A1 upon door
opening as well as during the drying portion of the cycle.
While cooling the air and thus removing moisture from
the air during the drying phase may aid in more quickly
drying the dishes and cooling the air inside the tub 104,
some hot and moist air may still escape from the tub upon
door opening. In order to protect the first moisture area
130a and second moister area 130b further, the inlet noz-
zle 142 may further continue to receive at least a portion
of the hot and moist air that may initially escape from the
tub 104 when the door assembly 110 is first opened.
[0034] While the outlet nozzle 144 is shown as being
arranged at the base or bottom of the door assembly 110,
the outlet nozzle 144 may be arranged at other locations
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along the door assembly 110. The duct 112 may also
have varying configurations. In one example, the duct
112 may form a U-shape and the outlet nozzle 144 is
arranged at the top of the door assembly 110 near the
user interface. In this configuration, air is received at the
inlet nozzle 142 and cool and dry air is released near the
user interface after cooling down through the duct 112.
The outlet nozzle 144 may also be arranged at the side
of the door assembly 110 to vent cool air out one or both
sides of the door assembly 110.
[0035] The dishwasher 100 may include a controller to
control the components herein such as motors, gears,
sensors, water flow, sprayers, heating elements, fans,
gate mechanisms, door assemblies, etc. The controller
may include the machine controller and any additional
controllers provided for controlling any of the components
of the dishwasher 100. Many known types of controllers
can be used for the controller. It is contemplated that the
controller is a microprocessor-based controller that im-
plements control software and sends/receives one or
more electrical signals to/from each of the various work-
ing components to implement the control software.
[0036] The controller may also include or be coupled
to a memory configured to include instructions and da-
tabases to carry out the systems and processes dis-
closed herein. The controller may also be part of the gen-
eral dishwasher control system that controls wash cycles
and other systems. The controller may receive data and
commands from the system components and may also
have an antenna for wireless communication with the
devices within the dishwasher 100, as well as device re-
mote from the dishwasher 100. In one example, the con-
troller may receive commands from the user interface on
the dishwasher 100. Additionally or alternatively, the con-
troller may receive commands from a mobile application
on device remote from the dishwasher 100.
[0037] FIG. 2 illustrates a side transparent view of an-
other dishwasher 100 with the door assembly 110 being
partially open. Similar to the example in FIG. 1, the dish-
washer 100 may be arranged near or within cabinetry
such as kitchen cabinets and surfaces, including coun-
tertops. Certain moisture areas (not shown in FIG. 2) may
be arranged at or near the top of the dishwasher door
assembly 110 and be susceptible of being exposed to
hot and humid air from the dishwasher upon door open-
ing. To reduce the cooling time before opening the door,
as well as prevent damage to the nearby cabinetry, the
dishwasher 100 may include another example air circu-
lation system 150.
[0038] The air circulation system 150 may include a
fan 152 arranged within the dishwasher tub 104. The fan
152 may be arranged at or near the top of the tub 104.
The fan 152 may include a fan assembly as part of a vent
assembly of the dishwasher. The fan 152 may also be a
standalone fan powered by a fan motor and powered by
the dishwasher’s electrical system. The fan 152 may be
an addition to the fan and vent combination traditionally
installed in a dishwasher. The fan 152 may operate to

cool the air within the tub 104 and transfer the warmer
air downward toward the bottom of the tub 104. For ex-
ample, the fan 152 may receive warm air Aw. By circu-
lating the warm air Aw, the fan may produce cooler air
Ac. The cooler air Ac may be transferred upward in the
tub 104 and to provide the cooler air Ac near the top of
the dishwasher 100. This allows cooler air flow around
the cabinetry, thus reducing condensation build up at the
countertop there above. The remaining warmer air may
be pushed downward along the first airflow path A1.
[0039] In the example of FIG. 2, the inlet nozzle 142
may be arranged at the base of the door assembly 110
towards its hinge and at the bottom of the tub 104. The
inlet nozzle 142 may receive air from the first airflow path
A1. The outlet nozzle 144 may receive the air from the
inlet nozzle 142 and output the air to the exterior of the
dishwasher 100 at the bottom of the door assembly 110,
as illustrated by the third airflow path A3. By exuding the
air out of the dishwasher 100 at the bottom of the door
assembly 110, hot moist air is prevented from being con-
centrated at the first moisture area 130a and second
moister area 130b upon door opening. Further, the fan
152 aids in cooling the tub 104 quicker, allowing for short-
er cycle times.
[0040] FIG. 3 illustrates a front transparent view of an-
other dishwasher 100 with the door assembly 110 par-
tially open having another example air circulation system
160. When the door assembly 110 is opened, cool air
from the exterior of the dishwasher 100 may enter the
tub 104. Concurrently, however, warm and moist air may
exit the dishwasher 100, typically at the top of the dish-
washer 100 when the door assembly 110 is first opened.
Similar to the dishwasher 100 in FIG. 2, the air circulation
system 140 may include the fan 152. The fan 152 may
cool air within the tub 104 pushing the cooler air Ac up-
wards and warmer air downwards.
[0041] The system 140 may include a diffuser 154 ar-
ranged at the bottom of the tub 104. The diffuser 154
may be configured to receive the warmer air from the fan
152 and mix the cooler air coming from the open door
assembly 110. This may decrease the exhausted air tem-
perature and humidity, thus protecting the surrounding
cabinetry.
[0042] FIGs. 4A-4C illustrates front views of the dish-
washer 100 of FIG. 1 with the door assembly 110 partially
open. The inlet nozzle 142 is illustrated as being arranged
at the upper portion of the door assembly 110. In FIG.
4A, the inlet nozzle 142 extends across the top of the
door assembly 110. This may allow the inlet nozzle 142
to receive as much of the hot and moist air as possible,
further protecting the cabinetry and aiding in the fast cool-
ing of the tub 106.
[0043] FIG. 4B illustrates an example where the inlet
nozzle 142 includes a plurality of nozzles, each arranged
along the door assembly 110. In this example, a first inlet
nozzle 142a is arranged across the top of the door as-
sembly 110, similar to the example in FIG. 4A. A second
inlet nozzle 142b may be arranged at the side of the door
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assembly 110. A third inlet nozzle 142c may be arranged
at the other side of the door assembly 110. Having these
additional inlet nozzles may facilitate an increase in air
volume to be received at the inlet nozzles 142. While the
second inlet nozzle 142b and the third inlet nozzle 142c
are shown as partially extending down the sides of the
door assembly 110, the second inlet nozzle 142b and
the third inlet nozzle 142c may each extend the full length
of the sides of the door assembly 110.
[0044] FIG. 4C illustrates an example where the inlet
nozzle 142 forms a U-shaped configuration configured
to extend across the top of the door assembly 110 and
partially down each side. This is similar to the configura-
tion shown in FIG. 4B with the inlet nozzle 142 forming
a cohesive and single inlet nozzle 142.
[0045] The inlet nozzle 142 configurations in FIGs. 4A-
4C may be in fluid communication with the duct 112 of
FIG. 1, allowing for air to be transferred from the inlet
nozzle 142, cooled through the duct 112, and then forced
out at the outlet nozzle 144. With the addition of the noz-
zles at the sides of the door assembly 110, hot and moist
air may be further vented away from cabinetry arranged
on the sides of the dishwasher 100, in addition to the
worktop above and the user interface.
[0046] FIG. 5 illustrates an example chart of interior
dishwasher temperature over time of a dishwasher cycle.
Each cycle may include a plurality of phases. FIG. 5 il-
lustrates a first cycle 502. FIG. 5 also illustrates a second
cycle 504 that includes the air circulation systems 140
as described above. Both cycles may start with a pre-
wash phase. In this phase the dishes may be rinsed, the
water and spray may be concurrently or subsequently
warmed to prepare for the main wash phase. During the
main wash phase, the temperature of the dishwasher tub
104 may increase due to the heat of the water being used
to wash the dishes. At an initiation of a final rinse phase,
the temperature may drop slightly, but continue to in-
crease due to the heat of the water, as well as the heating
element. At the end of the final rinse phase, the temper-
ature of the tub 104 may be up to 65 degrees Celsius.
[0047] For the pre-wash, main wash, and final rinse
phases, the first cycle 502 and second cycle 504 are the
same. The second cycle 504 may deviate from the first
cycle 502 during the static drying phase. In this phase,
the first cycle 502 may dry the dishes by activating the
heating element. The heating element may stay activated
for a predetermined amount of time to dry the dishes. For
the first cycle 502, the static drying phase may take ap-
proximately 90 minutes, depending on the type of wash
cycle (e.g., light wash, heavy wash, etc.). At the end of
a typical static drying phase, the tub temperature may be
approximately 45 degrees Celsius.
[0048] Once the tub temperature reaches approxi-
mately 45 degrees Celsius, the door assembly 110 may
be opened and door open drying may commence during
the door open system phase. However, the second cycle
504 may implement the one of the air circulation systems
140, 150 during the static drying phase. During this time,

hot and moist air may be received at the inlet nozzle 142
and cooled. The cool air may be vented back into the tub
104, or the cool air may be vented outside of the dish-
washer 100. Regardless, additional hot and moist air is
removed from the tub 104, thus allowing the tub 104 to
cool at a faster rate than that of the first cycle 502. Thus,
the tub temperature may reach the threshold temperature
for door opening sooner by decreasing the static drying
phase time. For example, dishwashers that include the
air circulation system 140 may cool to the predetermined
temperature (e.g., 45 degrees Celsius) in approximately
40 minutes.
[0049] The air circulation system 140 may initiate im-
mediately after draining of the water in the final rinse
phase. This water may have a temp of 65 degrees Cel-
sius. Thus, the air circulation system 140 can initiate even
prior to the DOS drying phase and start cooling the tub
temperature during the static drying phase to lower the
total cycle time.
[0050] While exemplary embodiments are described
above, it is not intended that these embodiments de-
scribe all possible forms of the invention. Rather, the
words used in the specification are words of description
rather than limitation, and it is understood that various
changes may be made without departing from the spirit
and scope of the invention. Additionally, the features of
various implementing embodiments may be combined
to form further embodiments of the invention.
[0051] For purposes of description herein the terms
"upper," "lower," "right," "left," "rear," "front," "vertical,"
"horizontal," and derivatives thereof shall relate to the
device as oriented in FIG. 1. However, it is to be under-
stood that the device may assume various alternative
orientations and step sequences, except where express-
ly specified to the contrary. It is also to be understood
that the specific devices and processes illustrated in the
attached drawings, and described in the following claims.
Hence, specific dimensions and other physical charac-
teristics relating to the embodiments disclosed herein are
not to be considered as limiting, unless the claims ex-
pressly state otherwise.
[0052] The descriptions of the various embodiments
have been presented for purposes of illustration, but are
not intended to be exhaustive or limited to the embodi-
ments disclosed. Many modifications and variations will
be apparent to those of ordinary skill in the art without
departing from the scope and spirit of the described em-
bodiments.
[0053] The flowcharts and block diagrams in the fig-
ures illustrate the architecture, functionality, and opera-
tion of possible implementations of systems, methods
and computer program products according to various
embodiments of the present disclosure. In this regard,
each block in the flowchart or block diagrams may rep-
resent a module, segment, or portion of code, which com-
prises one or more executable instructions for imple-
menting the specified logical function(s). It should also
be noted that, in some alternative implementations, the
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functions noted in the block may occur out of the order
noted in the figures. For example, two blocks shown in
succession may, in fact, be executed substantially con-
currently, or the blocks may sometimes be executed in
the reverse order, depending upon the functionality in-
volved. It will also be noted that each block of the block
diagrams and/or flowchart illustration, and combinations
of blocks in the block diagrams and/or flowchart illustra-
tion, can be implemented by special purpose hardware-
based systems that perform the specified functions or
acts, or combinations of special purpose hardware and
computer instructions.

Claims

1. A dishwasher system (100) for cleaning dishes, com-
prising:

a dishwasher tub (104) configured to house
dishes therein and run a dishwasher cycle;
a door assembly (110) configured to selectively
seal the dishwasher tub (104), the door assem-
bly (110) including an inlet nozzle (142) ar-
ranged on the inside of the door assembly (110),
the inlet nozzle (142) extending across the width
of the door assembly (110) at the top of the door
assembly (110) to receive hot and moist air post
wash from the dishwasher tub (104); and
a duct (112) fluidly connected to the inlet nozzle
(142) and configured to transfer the air through
the door assembly (110) and out an outlet nozzle
(144) during a drying phase of the dishwasher
cycle prior to the door assembly (110) being
opened post-cycle.

2. The dishwasher system (100) of claim 1, wherein
the inlet nozzle (142) extends at least partially over
the sides of the door assembly (110) forming a U-
shaped nozzle.

3. The dishwasher system (100) of claim 1, wherein
the inlet nozzle (142) includes a plurality of inlet noz-
zles (142) including a pair of side nozzles arranged
along at least a portion of the sides of the door as-
sembly (110) to receive moist and hot air.

4. The dishwasher system (100) of claim 1, wherein
the duct (112) extends from the top of the door as-
sembly (110) to the bottom of the door assembly
(110).

5. The dishwasher system (100) of claim 4, wherein
the outlet nozzle (144) is arranged at the bottom of
the door assembly (110) and is configured to transfer
the air from the duct (112) out to an area external to
the dishwasher system (100).

6. The dishwasher system (100) of claim 4, wherein
the outlet nozzle (144) is arranged at the bottom of
the door assembly (110) facing the dishwasher tub
(104) and is configured to transfer the air from the
duct (112) to the dishwasher tub (104).

7. The dishwasher system (100) of claim 1, further com-
prising a fan (152) arranged within the dishwasher
tub (04) and configured to move hot and moist air
towards the bottom of the tub (104), and to move
cooler air towards the top of the tub (104).

8. The dishwasher system (100) of claim 7, further com-
prising a diffuser (154) arranged at the bottom of the
tub (104) and configured to mix cool air from the door
assembly (110) with hot air delivered by the fan (154)
from the inside of the tub (104) during door open
cooling.

9. The dishwasher system (100) of claim 7, wherein
the fan (154) is arranged at the top of the tub (104).

10. The dishwasher system (100) of claim 1, wherein
the outlet nozzle (144) extends across width of the
door assembly (110).

11.

12. The dishwasher system (100) of claim 1, wherein
the inlet nozzle (142) is configured to receive the hot
and moist air from the tub upon door opening of the
door assembly (110) to prevent the hot and moist air
from coming into contact with surrounding cabinetry.

13. The dishwasher system (100) of claim 1, wherein
the outlet nozzle (144) collects condensation upon
cooling the air and releases the condensation upon
cycle completion.
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